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ABSTBICT 

ana haU studies the words in anstra^turef Snf-tSen Us^enSd to 

sentences coiprlsed of the words. Po^ttest. .easarerrevealed that 
those .ho studiea the sentences leai-nea «ore abc" t^e * 
syntactic/semantic identities of function words, whereas tl,n.=« uk„ 
hl?tir*,^^^ 11-ts re.e.berea the ortn.qraphic laeJJlt!" ^ tL w^ds 
better and co,la pronounce the words faster and nore accufatelv in 
.isplation, The findings show that there are .ultiple assets of 
printed words to be learned by bea.lnning readers, and tMt thf aspect 

^r"^"*^ upon how the.Soras-are practiced. These 

reault^lend support to t.he th*«ry of printed>word learning in which 
wrious identities of words become amalgamated in lexical LiSry if a. 
consequence of reading experiences with the words. Uuthormr'^ 
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• . * . . Abstract ^ 

First graders practiced reading 10 -unf ami liar function words (i.e., **• ' 
might, which,, enough). Half of the children studied the words embedded in - ■ 
printed sentences. Half studied the words in unstructured lists pf words and 
then listened to sentences comprised of the words. Posttest measures revealed 
that sentence readers learned more about the syntaetic/semantid identities of 
function words, whereas list readers remembered their orthographic identities 
better and eould ^pfonomce the w^rds faiter and more- accurately' in isolation. 
Findings show that there^re multiple aspects of printed words to be 'learned 
by beginning readers. IVhiih aspect gets' learned depends upon how the Wds 
are practiced. Results are interpreted to support a theory of printed word" ' ■ 
learning in which various identities of words become amalgamated in lexical : 
memory as conseijuence of reading experiences with the words. ' ; • ' 



Text 



Over'the past feift years, Lee Wilce and I have been performing st!udies,to 
understand how children become proficient readers and spellers. Out;) wor^ has 
centered on printed word learning rather than reading comprehensicJTTSfcfr two . 
reasons. One, we have observed that word reading skill is a ma jo^^e terminer 
of effective reading comprehension in beginning rq/liders. TVo, we ai^e optimistic 
about h^ing ^le to develop an , adequate explanation of printed wchk^] learning. ^ 
In limiting our view.to'word learning processes, however, we have'T>it' thereby 
excluded meaning and cbmprehension from the picture. Rather, sfemanftic experiences 
with print fare viewed as providing .an important source of informatj^0n about 
printed words influencing how* they are stored in memory. The experiment I 
will describe tdd^y deals with this very topic. *A form of readingSomprehension 
is treated as the independent variable, and its Itmpact upon what iif; learned 
ab^put printed words is examined. 



To understand the design of the study and why we did it, you njft'ed td* know 
something abbut our view of printed word learning, and also about aCjprev'ious 
study. 1^ : " ' 

. First, it is important to recognize that there are multiple ways to 
read^word^. One can apply letter-sound decoding rules. This is a. slow 
process iKWit ma^ bj> necessary if the word H unfamiliar. One can guess .a 
word baffTOupon context cues or a combination of context and graphic cue?. 



This may be faster but it leaves t6om for error. The 4:hird way is to match 
the form seen in sprint with a visual, representation stored in memory. This 
process is the fasteM and most reliable. However, in contrast to the 
; others, it requirels prior experience with words so that' orthographic images 
. can become established in memory, ?Sur interest is in studying this thirfl 
process and determining how beginning 'readers store, printed .words effectively 
in memory, * ^ \ \ 

* According to our view, printed word learning is not simply a matter .of 
learning to -prqnounce written words. Rather there are several things to be 

\ learned' about printed words. One, the spellings of words must be stored in 
memory as ^orthographic images, TVo, letters in words must be recognized ^ 
as symbols mapping phonetic elements in pronunciations. This is the way^that) 
orthographic images get into memory^ by being amalgamated to the sound 
structure/of words. Three, printed words must acquire the function^of * 
symbolizing meanings. We describe this as a process of amalgamatiltg orthographic 
rfnd semantic identities of words in' m€nilMpr, These three components of 
printed word' learning do not necessarily develop together spontaneously 7 Rather 
what deveit)ps depends upon how the pi^inted words are learned, that is, how 
beginners practice reading the^ words , ^ \ 

* These points about printed. vord learning are ^ref lected in the two studies 
wilKdescribe, We will re^)ort the effects of two kinds of prior experiences 

on what children learn about printed^words , We will meastire three outcomes of 
,word learning: (1) remembering spellings, (2) associating speUinga with 
pronunciations, and (3) recognizing the meanings "of the words, 

la our first word learning study which has been repprted in Chil^-' 
Development , we taught first graders to read 8 pairs of homonyms, tha^s, 
words with pne pronunciation but two different spellings and meanings,^ Some 
of the ch|^ldrefi practiced reading the' words in meaningful printed sentences. 
Others read the words on flash cards and then listened to the same sentences, 
. We. administered several tests following training to see what our readei^'s) had , , 

learned about the words, We'foijnd that learning varied. Children who 'Wetd 
'oread the sWords in sentences were better able to recognize the meanings 
' associafeci with particular spellings. However, children who had studied the 
words on flash cards* could pronounce the words faster and rewembered more 
letters in their spellings, ; 

' We interpr©t these results to .support bur claims that there are multiple 
aspects of printed wprds to be learned and that what is learned depends upon 
^ how the words are. practiced. If meanings are active at the time the word? ard 
seen aiftl. read, the^i orthographic and semantic identities will become 
amalgaqjated in memory. However, reading words in sentences is less beneficial • 
^for learning, the spellings and pronunciations of printed words. This iis 
because sentence readers spend less time looking at letters apd noticing how 
they symbolize sounds, and also because context cues rtiay help them guess at 
unfaraiHar words and thus eliminate Jthe need for decoding. In contr&st, readers 
studying words on flash cards are forced to attend to letters and determine .how ' 



they represent sounds. As a result, they learn more about the spellings and 
pronunciations of words. However, they learn less about meanings since tneanings 
are not activated, until afterwards when /the. sentence is heard. X 

The purpose of the present "study was to determine whether these findilngs 
would generalize to another class' of words. In studying children's lexical 
awareness, we fouwd-^»t- function words were often npt recognized as real 
words* These are words such as conjunction, prepos^itions, relative pronouns, 
auxiliary and past tense verbs whose ^meanings ate syntactic and context-dependent* 
We observed that prei^^eaders had trouble detecting the presence of t^iese words in 
meaningfi^l spoken sentences. Also, w)ien the words were pronpunced in isolation, 
prc^ieaders treated .them as nonsense sounds. In contrast, children who had 
ll^arned to ptfad the words did not display these difficulties,^ We reasoned that* 
perhaps riding experiences with function words teach children their syntactic 
^nd semantic identities, that is, provided the words are practi<ied in meaningful 
sentences rather than on flash cards, • \ 

An experiment similar to our previou?^ one was designed to eyamin^ the 
effects of learning experiences upon^he acquisition of printed function words, < 
The. independent variable was the wajjlWiat children studied the words. In one 
condition, they practiced reading th^ words in printed sentences. In t^ie 
other condition, they practiced reading meaningless lists of words and* then heard 
sentences containing the words, TKe^first group we will call sentence readers ,> 
the second group list readers , - 

Our subjects. were spring term first graders who could not read over^6 
of the 10 function wprds we Kad selected to teach them, ' The mean number' 
recognized was 2,2 words. Subjects were matched on the basis of protest scores. 
Pair members were assigned randomly to the two word training groups. 

. , • We 'selected 10 context-dependent Words for training: these were: gave, 
might, very, while, which, must, both,^om, should, enough. For each word,* three 
meaningful sentences ^were written, 4-9 words in length. The other words in the 
sentences were drawn from a set of 47, To make it easier for children to read 
these other^ord|^, pictographs symbol izinjg their meanings were printed above the 
words, Eacn sentence^ or list of words was printed W a separate card. Sentences 
were printed in rows. Examples are given' in Figure 1 on yo^r handout. Lists 
displaying the same words but in scrambled order were printed in c^olumns. In 
both conditions, pictographs appeared above the non-target words, 

^ . ■ ' ' • 

The experimenter worked with each child individually. First, children were 
given several pretests to measure thfeir^reading skills, -Second, they Mere y 
taught to identify the pictograph-word pairs. Third, they were^ given word x 
training, reading erither sentences or lists. Fourth, they were given, sevbraj 
posttests to measure what had been learned about the printed words, 

^ ' '4 • * 

Training on the target words was structured so that the two treatment 
groups read all Words the same number of times and responded t^ the meanings 
of the sentences ^in the same^way. The main .difference between the groups was 
that the (Context group read the target words iYi 30 sentences wfhile the 



isolation group read the words in 30 non*-itteaningful ' lists and then heard the 
sentences. Subject^ read through each sentence or list twice in succession on 
each of four trials. If target or supplementary Words were misread, the ^ 
experiinenter pronounced the word and then pointed out how letters torrespond 
to sounds* . 

After subjects read or heard each sentence, we engaged th^m in a 
d^scussibn oT its meaning* This was td insure that seAiantic processing of the 
sentences was occurring during training, • On Trial 1,^ a picture :,was presented 
for each sentence, and a question was asked requiring subjects to- apply the 
meaning of the sentence to the picture. For example, the target word "should" 
was read or heard in the sentence, "The dog should not sit on the^ car," Then 
children saw a picture taken from a book about Clifford, the big red dog, in^ 
which Clifford i? crouched next to a small car which has been completely 
flattened. The experimenter's quest i<m' required the child to explain how the* 
car got smashed. On subsequent trials, after reading or hearing each 
sentence, the child was asked to remembec the -picture he saw Before and to 
answer the same question, If memory failed, he was ^hown the picture. 

The posttests were designed to measure what subjects had learned about 
the words. To measure memory for letters, they were *given spelling recognition 
and productions tests. To measure wjiether print had bfeen amalgamated to • 
pronvipciations, they read a list of the target words and ytheir^responses^ wfere 
timed. To measure whether print had been amflganyBited to meanings, three tasks 
were employed, (1) , Children embedded the target words in meaningful senten'ces 
of th^ir own creation, (2) Thpy listened to 20 sentences on a tape recorder 
and attempted to identify which of four .target words was present in each 
sent^ce. The thircl task was a sentence anagram task in^which subjects 
unscrambled words to fqrm a sentence. The dependent measures were the number 
of correct ^responses and in some tasks the number of seconds to respond. 

The results, are presented in Table d of your handout*. First, we checked 
scores on 7 pretests to verify that sentence and list reading groups did, not 
differ in any important way. Differences wcgre statistically insignificant on 
all but one test. List readers were unexpectedly more accurate in naming 
alphabet lettejs than sentence readers. However, inspection of individual 
scores revealed that the mean difference was very small, less than one letter. 
Pairs did not differ significantly on the other measures considered mora 
relevant for wofd learning. Nevertheless, to check for effects of this jbias, 
we pulled out 10 p^irs of subjects w^o did not differ in their knowledge of 
letter names, and findings for the whole group^eje Verified on this subgroup, 

■ * * 

Means of the two groups on the various posttests are listed in Table 1 of 
- your handout. Matched-pair t-tests were us€fd tp^ detect differences. Results 
.supported our expectatibrts. List readers did better on the spelling tests than 
sentence readers. Also, they were able to read the words faster an^ more 
accurately. In ^addition, when they were shown the non-target words printed 
without Xheir plctographs, they could identify more of them. However, 
sentence readers displayed superior knowledge of the meanings of the functien 
word^. They detected^ the presence of morfc fuaction words Xn spoken sentences. 



Furthi^ore, they embedded tVne function words in more semantically coherent, 
and con^^ljbte sentences whereas list readers gave more abbwiated or .partial 
sentences or sentences with questionable meanrngs. We checked the actual 
sentences produced ai\d found very few which wqre identic^ii* to .the training' 
sentences.*. This shows that sentence readers' superior performance 'did not 
arise simply because they remembered Jtraining sentences better. ' 

Although two of the measures of semantic word knowledge distinguished 
the groups, the sentence anagrairf measure ; did not* ''Children were observed 
to proceed by trial and error in this task, suggesting that €he task may not 
have been sensitive to, their word knowledg.e, * • 

These findings replicate those ^ our previous wbfd learning stpdy. 
They reveal that rea,ding for meaning facilitates the process of attaching 
syntactic and. semafitic identities to printed words whereas reading words as 
isolated units promotes' learning their spellings and their roles as symbols 

for sounds. • ' 

. 7 ' . 

Analysis of performances during the training sessions revealed that list 
readers misread words significantly morg often than sentence readers. These ' 
results ^ire- displayed in Figure 2 of your handout. This suggests one reason 
why list readers acquired mord information about orthographic^^^^Dti^ties than 
sentence readers. Their incomplete knowledge of printed wordsiJas ejcposed so 
that the experimenter coul'd intervene and help correct it. In oontraSt, the 
presence of meaningful Contexts had the e'ffect of propping up word identification 
among sentence readers and thus hiding their inadequate knowledge so that it' 
remained uncorrected. This effect of sentence contexts is similar to the 
effect of pictures on printed word ^earning reported by Samuels (1967, 1970). 
Gagne has identified other instances of this phenomenon where performance is 
propped up but at the .expense of learning . _W -^i 

In order to check for treatment-ability interactions, we divided our pairs 
of readers into two groups based oij their word reading scores, and we examined 
whether the impact of training was the same for both groups. We found that 
it was not. The -significant interactions are portrayed in Figure 3 of your 
handout. On some of the measures, the separation* between sentence and list ; 
readers was greater among the less skilled word readers. There are two 
explanations for this. One is that since low ability readers were famUiar with 
fewer target words than high readers, they had more to gain or lose in ^he 
treatment conditions. The sAond explanation is that low ability readers may be 
more susceptible to the advantages or limitations of particular learning 
conditions because they lack the skills or strategies ^whlch might^enable them to 
compensate for deficiencies', in. instruction. Present findings cannot settle the 
•matter since the design confounded the two factors, that is, pretraining familiarity 
with target words and basic reading skills. 1 , 

' •■ ■ , 

Findings of^he present study carry implications for reading instruction. 
Results suggest that in evaluating methods foraeaming printed w6rds, there are 
costs as well as benefits to be considered. Benefits in learning meanings for 



printed words lay be obtained but at a cost of learning less about spellings 
and pronunciations, this suggests Jjhat the ^est approach is to provide^ * 
imiltiple types of wprd reading experiences ;5o that s(Ll aspects of ' printed 
words can become establishedf ^in'tmemory. , . ' . 
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Fifture 1. Examples of sentences read during training. 
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(Figure 2. Mean number of target word ident if icat Un e'rrors made by 
sentence and list groups on the first ahd second reading 
over trials. , V 
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M6«n Soor«8 on the Pretests and Postests as a.Punotlon 
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of Printed Word 'Learning CondltloD 
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Target words 
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.00 


h.s. . 


10/ 


1.76 
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(sec.) 


7.05 

* 


Familiar word spellings 
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.^Asterisks denote 4 slgnif icanls differenc^on matched-pair t-tes^: *£^.05t 
. ** £<C*01. A. nphsignificant difference is n.s. Two-tailed tests were used 
' for pretests, one-tailed for postteajts 
^Meafii number of seconds per word callculated only for sentences taking the 



child less than 30 sec. to construct 
the anagraib task. 



Only 13 pairs of subjects we^e given 



